In 2010, Jobs for the Future-with support from the Nellie Mae Education Foundation-launched the Students at the Center initiative, an effort to identify, synthesize, and share research findings on effective approaches to teaching and learning at the high school level.
INTRODUCTION
Imagine this scenario: You feel sick, and you're worried that it might be serious, so you go to the nearby health clinic. After looking over your chart, the doctor performs just two tests-measuring your blood pressure and taking your pulse-and then brings you back to the lobby. It turns out that at this clinic the policy is to check patients' vital signs and only their vital signs, prescribing all treatments based on this information alone. It would be prohibitively expensive, the doctor explains, to conduct a more thorough examination.
Most of us would find another health care provider.
Yet this is, in essence, the way in which states gauge the knowledge, skills, and capabilities of students attending their public schools. Reading and math tests are the only indicators of student achievement that "count" in federal and state accountability systems. Faced with tight budgets, policymakers have demanded that the costs associated with such testing be minimized. And, based on the quite limited information that these tests provide, they have drawn a wide range of inferences, some appropriate and some not, about students' academic performance and progress and the efficacy of the public schools they attend.
One would have to travel back in time to the agrarian era of the 1800s to find educators who still seriously believe that their only mission should be to get students to master the basics of reading and math. During the industrial age, the mission expanded to include core subjects such as science, social studies, and foreign languages, along with exploratory electives and vocational education. And in today's postindustrial society, it is commonly argued that all young people need the sorts of advanced content knowledge and problem solving skills that used to be taught to an elite few (Conley 2014b; JFF 2005; SCANS 1991) . So why do the schools continue to rely on assessments that get at nothing beyond the "Three R's"? 1 That's a question that countless Americans have come to ask. Increasingly, educators and parents alike are voicing their dismay over current testing and accountability practices (Gewertz 2013 (Gewertz , 2014 Sawchuk 2014) . Indeed, we may now be approaching an important crossroads in American education, as growing numbers of critics call for a fundamental change of course (Tucker 2014) .
In this paper, I draw upon the results from research conducted by my colleagues and me, as well as by others, to argue that the time is ripe for a major shift in educational assessment. In particular, analysis of syllabi, assignments, assessments, and student work from entry-level college courses, combined with perceptions of instructors of those courses, provides a much more detailed picture of what college and career readiness actually entails-the knowledge, skills, and dispositions that can be assessed, taught, and learned that are strongly associated with success beyond high school (Achieve, Education Trust, & Fordham Foundation 2004; ACT 2011; Conley 2003; Conley & Brown 2003; EPIC 2014a; Seburn, Frain, & Conley 2013; THECB & EPIC 2009; College Board 2006) . Advances in cognitive science (Bransford, Brown, & Cocking 2000; Pellegrino & Hilton 2012) , combined with the development and implementation of Common Core State Standards and their attendant assessments (Conley 2014a; CCSSO & NGA 2010a , 2010b , provide states with a golden opportunity to move toward the notion of a more comprehensive system of assessments in place of a limited set of often-overlapping measures of reading and math.
Over the next several years, as the Common Core State Standards are implemented, will educational stakeholders be satisfied with the tests that accompany those standards, or will they demand new forms of assessment? Will schools begin to use measures of student learning that address more than just reading and math? Will policymakers demand evidence that students can apply knowledge in novel and non-routine ways, across multiple subject areas and in real-world contexts? Will they come to recognize the importance of capacities such as persistence and information synthesis, which students must develop in order to become true lifelong learners? Will they be willing to invest in assessments that get at deeper learning, addressing the whole constellation of knowledge and skills that young people need in order to be fully prepared for college, careers, and civic life?
The goal of this paper is to present a vision for a new system of assessments, one designed to support the kinds of ambitious teaching and learning that parents say they want for their children. Thankfully, the public schools do not have to create such a system from scratch-many schools already exhibit effective practices upon which others can build. For that to happen though, educators, policymakers, and other stakeholders must be willing to adopt new ways of thinking about the role of assessment in education.
In order to help readers understand how we got to the current model of testing in the nation's schools, I begin the paper with a brief historical overview. I then describe where educational assessment appears to be headed in the near term, and discuss some long-term possibilities, concluding with a series of recommendations as to how policymakers and practitioners can move toward a better model of assessment for teaching and learning.
The goal of this paper is to present a vision for a new system of assessments, one designed to support the kinds of ambitious teaching and learning that parents say they want for their children.
Ironically, due to the decentralized nature of educational governance in the United States, the nation's educators already have access to a vast array of assessment methods and tools that they can use to gain a wide range of insights into students' learning across multiple subject areas. Those methods run the gamut from individual classroom assignments and quizzes to capstone projects to state tests to admissions exams and results from Advanced Placement® and International Baccalaureate® tests. Many measures are homegrown, reflecting the boundless creativity of American educators and researchers. Others are produced professionally and have long histories and a strong commercial presence. Some measures draw upon and incorporate ideas and techniques from other sectors-such as business and the military-and from other countries, where a wider range of methods have solid, long-term track records.
The problem is that not all, or even most, schools or states take advantage of this wealth of resources. By focusing so intently on reading and math scores, federal and state policy over the past 15 or so years has forced underground many of the assessment approaches that could be used to promote and measure more complex student learning outcomes.
A HiSTORiCAL TENDENCY TO FOCUS ON BiTS AND PiECES
The current state of educational assessment has much to do with a longstanding preoccupation in the U.S.
with reliability (the ability to measure the same thing consistently) over and above concern with validity (the ability to measure the right things). To be sure, psychometricians-the designers of educational tests-have always considered validity to be critical, at least in theory Over the past several decades, this emphasis on reliability has led to the creation of tests made up of lots of discrete questions, each one pegged to a very particular skill or bit of knowledge-the more specific the skill, the easier it becomes to create additional test items that get at the same skill at the same level of difficulty, which translates to consistent results from one test to the next. This focus on particulars has had a clear impact on instruction. In order to prepare students to do well on such tests, schools have treated literacy and numeracy as a collection of distinct, discrete pieces to be mastered, with little attention to students' ability to put those pieces together or to apply them to other subject areas or realworld problems.
Further, if the fundamental premise of educational testing in the U.S. is that any type of knowledge can be disassembled into discrete pieces to be measured, then the corollary assumption is that, by testing students on just a sample of these pieces, one can get an adequate representation of the student's overall knowledge of the given subject.
It's a bit like the old connect-the-dots puzzles, with each item on a test representing a dot. Connect enough items and you get the outline of a picture or, in this case, an outline of a student's knowledge that, via inference, can be generalized to untested areas of the domain to reveal the "whole picture."
This certainly makes sense in principle, and it lends itself to the creation of very efficient tests that purport to generate accurate data on student comprehension of the given subject. But what if these assumptions aren't true in a larger sense? What if understanding the parts and pieces is not the same as getting the big picture that tells whether students can apply knowledge, and, perhaps most important, can transfer knowledge and skills from one context to an entirely new situation or different subject area? If it's not possible to do these critical things, then current tests will judge students to be well educated when, in practice, they cannot use what they have been taught to solve problems in the subject area (what is known as "near transfer") or to problems in novel contexts and new areas (known as "far transfer").
ASSESSMENT BUiLT ON iNTELLiGENCE TESTS AND SOCiAL SORTiNG MODELS
Another reason for this focus on measuring literacy and numeracy in a particularistic fashion has to do with the unique evolution of assessment in this country.
Interestingly, a very different approach, what would now be called "performance assessment" (referring to activities that allow students to show what they can do with what they've learned) was common in schools throughout the early 1900s, although not in a form readily recognizable to today's educator. Recitations and written examinations (which were typically developed, administered, and scored locally) were the primary means for gauging student learning. In fact, the College Board (originally the College Entrance Examination Board) was formed in 1900 to standardize the multitude of written essay entrance examinations that had proliferated among the colleges of the day.
These types of exams were not considered sufficiently "scientific," an important criticism in an era when science was being applied to the management of people. Events in the field of psychological measurement from the 1900s to the 1920s exerted an outsized influence on educational assessment. The nascent research on intelligence testing gained favor rapidly in education at a time when the techniques of scientific management had near-universal acceptance as the best means to improve organizational functioning (Tyack 1974; Tyack & Cuban 1995) . Further, tests administered to all World War I conscripts seemed to validate the notion that intelligence was distributed in the form of a normal curve (hence "norm-referenced testing") among the population: immigrants and people of color scored poorly, whites scored better, and upper-income individuals scored the best. This seemed to confirm the social order of the day (Cherry 2014).
At the same time, public education in the U.S. was experiencing a meteoric increase in student enrollment, along with rising expectations for how long students would stay in school. Confronted with the need to manage such rapid growth, schools applied the thinking of the day, which led them to categorize, group, and distribute students according to their presumed abilities (Tyack 1974) .
Children of differing ability should surely be prepared for differing futures, the thinking went, and "scientific" tests could determine abilities and likely futures cheaply and accurately. All of this would be done in the best interest of children to help them avoid frustration and failure (Oakes 1985) .
Unfortunately, the available testing technologies have never been sufficiently complex or nuanced enough to make these types of predictions very successfully, and so assessments have been used (or misused, really) throughout much of the past century to categorize students and assign them to different tracks, each one associated with a particular life pathway.
3
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Moreover, additional problems with such norm-referenced testing-designed to see how students stack up against one another-are readily apparent. In the first place, it is not clear how to interpret the results. By definition, some students will come out on top and others will rank at the bottom. But this is no reason to assume that the top-scorers have mastered the given material (since they may just have scored a little less poorly than everybody else). Nor can it be assumed that the low-scorers are in fact less capable (since, depending on where they happen to go to school, they may never have had a chance to study the given material at all). And, finally, even if they could be trusted to sort students into winners and losers, such tests would still fail to provide much actionable information as to what those students need to learn or do to improve their scores.
ASSESSMENT TO GUiDE iMPROvEMENT
Since the late 20th century, the use of intelligence tests and academic exams to sort students into tracks has been largely discredited (Goodlad & Oakes 1988; Oakes 1985) .
In today's economy, when everyone needs to be capable of learning throughout their careers and lives, it would be especially counterproductive to keep sorting students in this way-far better to try to educate all children to a high level than to label some as losers and anoint others as winners as early as possible.
The first limited manifestation of an alternative approach was the mastery learning movement of the late 1970s (Block 1971; Bloom 1971; Guskey 1980a Guskey , 1980b Guskey , 1980c .
Consistent with prevailing approaches to assessment, mastery learning focused entirely on basic skills in reading and math, and it reduced those skills down to the smallest testable units possible, rather than measuring students' capacity to integrate or apply their new knowledge and skills. At the same time, however, mastery learning represented a real departure from the status quo, since it argued that students should continue to receive instruction and opportunities to practice until they mastered the relevant content. In theory, everyone could succeed.
The purpose of assessment was not to put students into categories but, simply, to generate information about their performance, in order to help them improve.
One of the problems with mastery learning, though, was that it was limited to content that could be broken up into dozens of distinct subcomponents that could be tested in detail (Horton 1979) . As a result, educators and students were quickly overwhelmed trying to keep track of progress on all the elements. Equally vexing was the fact that mastering those elements didn't necessarily lead to proficiency in the larger subject area, or the ability to transfer what has been learned to new contexts (Horton 1979) . Students could pass the reading tests only to run into trouble when they encountered new and different kinds of material, and they could ace the math tests only to be stumped by unfamiliar problems. To critics of mastery learning, the approach highlighted the limitations of shallow-learning models (Slavin 1987) , a problem that "criterion-referenced" testing was designed to address.
Whereas norm-referenced tests aim to show how students stack up against each another, criterion-based assessments are meant to determine where students stand in relation to a specific standard.
4 Like mastery learning, the goal is not to identify winners and losers but, rather, to enable as many students as possible to master the given knowledge and skills. However, while mastery learning uses tests to help students master discrete bits of content, criterion-based assessments measure student performance in relation to specific learning targets and standards of performance.
EARLY STATEWiDE PERFORMANCE ASSESSMENT SYSTEMS
Initially referred to as outcomes-based education, the first wave of academic standards emerged in the late 1980s
and early 1990s (Brandt 1992 (Brandt /1993 . While borrowing from mastery learning in the sense that students were supposed to master them, these standards were more expansive and complex, designed to produce a well-educated, wellrounded student, not just one who could demonstrate discrete literacy and numeracy skills. Thus, for example, they included not just academic content knowledge, but also outcomes that related to thinking, creativity, problem solving, and the interpretation of information.
These more complex standards created a demand for assessments that went well beyond measuring bits and pieces of information. Thus, the early 1990s saw the bloom of statewide performance assessment systems that sought to gauge student learning in a much more ambitious and integrated fashion. In those years, states such as Vermont and Kentucky required students to collect their best work in "portfolios," which they could use to demonstrate their full range of knowledge and skills. Maryland introduced performance assessments (Hambleton et al. 2000) ,
California implemented its California Learning Assessment
System-CLAS-and Oregon created an elaborate system that included classroom-based performance tasks, along with certificates of mastery at the ends of grades 10 and
12, requiring what amounted to portfolio evidence that students had mastered a set of content standards (Rothman 1995) .
These assessments represented a radical departure from previous achievement tests and mastery learning models. And they were also quite difficult to manage and score-requiring more classroom time to administer, more training for teachers, and more support by state education agencies-and they quickly encountered a range of technical, operational, and political obstacles.
Vermont, for example, ran into problems establishing reliability (Koretz, Stecher, & Deibert 1993) , the holy grail of U.S. psychometrics, as teachers were slow to reach a high level of consistency in their ratings of student portfolios (although their reliability did improve as teachers became more familiar with the scoring process). In California, parents raised concerns that students were being asked inappropriately personal essay questions (Dudley 1997; Kirst & Mazzeo 1996) . (Also, one year, the fruit flies shipped to schools for a science experiment died en route, jeopardizing a statewide science assessment). In Oregon, some assessment tasks turned out to be too hard, and others were too easy. And everywhere, students who had excelled at taking the old tests struggled with the new assessments, leading to a backlash among angry parents of high achievers.
In the process, a great deal was learned about the dos and Fast forward to 2014, however, and things may be poised to change once more. As I will discuss in the next section, this trend may now be on the verge of changing direction for a variety of reasons, not the least of which is a relaxing of NCLB requirements.
WHY IT'S TIME FOR ASSESSMENT TO CHANGE
An important force to consider when viewing the current landscape of assessment in U.S. schools is the rising weariness with test-based accountability systems of the type that NCLB has mandated in every state. Although the expectations contained in NCLB were both laudable and crystal clear-that all students become competent readers and capable quantitative thinkers-the means by which these qualities were to be judged led to an overemphasis on test scores derived from assessments that inadvertently devalued conceptual understanding and deeper learning. Even though student test scores improved in some areas, educators were not convinced that these changes were associated with real improvements in learning (Jennings & Rentner 2006) . A desire to increase test scores led many schools to a race to the bottom in terms of the instructional strategies employed, which included an outsized emphasis on test-preparation techniques and a narrowing of the curriculum to focus, sometimes exclusively, on those standards that were tested on state assessments (Cawelti 2006) . what it means to be college and career ready make it increasingly difficult to defend the argument that NCLBstyle tests are predictive of student success.
Second, recent advances in cognitive science have yielded new insights into how humans organize and use information, which make it equally difficult to defend tests that treat knowledge and skills as nothing more than a collection of discrete bits and pieces.
WHAT DOES iT MEAN TO BE COLLEGE AND CAREER READY?
The term "college and career ready" itself is relatively recent. Up until the mid-2000s, education as practiced in most high schools was geared toward making at least some students eligible to attend college, but not necessarily to make them ready to succeed.
For students hoping to attend a selective college, eligibility was achieved by taking required courses, getting sufficient grades and admission test scores, and perhaps garnering a positive letter of recommendation and participating in community activities. And for most open-enrollment institutions, it was sufficient simply for applicants to have earned a high school diploma, then apply, enroll, and pay tuition. Whether students could succeed once admitted was largely beside the point. Access was paramount.
A desire to increase test scores led many schools to a race to the bottom in terms of the instructional strategies employed, which included an outsized emphasis on test-preparation techniques and a narrowing of the curriculum to focus, sometimes exclusively, on those standards that were tested on state assessments. This research includes numerous studies, including many that I conducted with my colleagues, designed to identify the demands, expectations, and requirements that students tend to encounter in entry-level college courses (Brown & Conley 2007; Conley 2003 Conley , 2011 Conley , 2014b Conley, et al. 2006a Conley, et al. , 2006b Conley, et al. 2011; Conley, McGaughy, et al. 2009a , 2009b , 2009c Conley, et al. 2008; EPIC 2014a; Seburn, et al. 2013; THECB & EPIC 2009 ). These studies have analyzed course content including syllabi, texts, assignments, and instructional methods and have also gathered information from instructors of entry-level courses to determine the knowledge and skills students need to succeed in their courses.
This body of research has reached remarkably consistent
conclusions about what it means to be ready to succeed in a wide range of postsecondary environments. And the key finding is one that has far-reaching implications for assessment at the high school level: In order to be prepared to succeed in college, students need much more than content knowledge and foundational skills in reading and mathematics.
On its face, this may not seem all that surprising. Yet, the prevailing methods of college admission in this country, and much research on college success, largely ignore just how critical it is for aspiring college students to develop a wide range of cognitive strategies, learning skills, knowledge about the transition to higher education, and other aspects of readiness.
For clarity's sake, I have organized these factors into a set of four "Keys" to college and career readiness. Before introducing this model, though, it's worth noting that other researchers have offered conceptual models of their own,
Researchers have been able to identify a series of very specific factors that maximize the likelihood that students will make a successful transition to college and perform well in entry-level courses at any of a wide range of postsecondary institutions.
choosing to arrange these factors into other categories, using different terminology than I present here. Ultimately, 
ADvANCES iN BRAiN AND COGNiTivE SCiENCE
Recent research in brain and cognitive science provides a second major impetus for shifting the nation's schools away from a single-minded focus on current testing models and toward performance assessments that measure and encourage deeper learning.
Of particular importance is recent research into the malleability of the human brain (Hinton, Fischer, & Glennon 2012) , which has provided strong evidence that individuals are capable of improving many skills and capacities that were previously thought to be fixed. Intelligence was long assumed to be a unitary, unchanging attribute, one that can be measured by a single test. However, that view has come to be replaced by the understanding that intellectual capacities are varied and multi-dimensional and can be developed over time, if the brain is stimulated to do so.
One critical finding is that students' attitudes toward learning academic material is at least as important as their aptitude (Dweck, Walton, & Cohen 2011) . For generations, test designers have used "observed" ability levels ascertained from test scores to steer them into academic and career pathways that match their natural talents and capabilities. But the reality is that, far from helping students find their place, such test results can also serve to discourage many students from making the sorts of sustained, productive efforts that would allow them to succeed at a more challenging course of study.
Recent research also challenges the commonly held belief that the human brain is organized like a library, with discrete bits of information grouped by topic in a neat and orderly fashion, to be recalled on demand (Donovan, Bransford, & Pellegrino 1999; Pellegrino & Hilton 2012) .
In fact, evidence reveals that the brain is quite sensitive to the importance of information, and it makes sense of sensory input largely by determining its relevance (Medina 2008 ). Thus, the longstanding American preoccupation with breaking subject-area knowledge down into small bits, testing students' mastery of each one, and then teaching those bits sequentially, may in fact be counterproductive.
Rather than ensuring that students learn systematically, piece by piece, this approach could easily deny them critical opportunities to get the big picture and to figure out which information and concepts are most important.
When confronted by a torrent of bits and pieces presented one after the other, without a chance to form strong links among them, the brain tends to forget some, connect others in unintended ways, experience gaps in sequencing, and miss whatever larger purpose and meaning might have been intended. Likewise, when tests are designed to measure students' mastery of discrete bits, they provide few useful insights into students' conceptual understanding or their knowledge of how any particular piece of information relates to the larger whole.
Students' attitudes toward learning academic material turns out to be at least as important as their aptitude.
Rather than being taught skills and facts in isolation, high school students should be deepening their mastery of key concepts and skills they were taught in earlier grades, learning to apply and extend that foundational knowledge to new topics, subjects, problems, tasks, and challenges.
Opportunities for students to demonstrate their conceptual understanding, to relate smaller ideas to bigger ones, and to show that they grasp the overall significance of what they have learned.
The net result is that students struggle to retain information (NRC 2002) . Having received few cues about the relative importance of the given content, and having few opportunities to fit it into a larger framework, it's no wonder that they often forget much of what they have learned, from one year to the next, or that even though they can answer detailed questions about a topic, they struggle to demonstrate understanding of the larger relevance or meaning of the material. Indeed, this is one possible explanation for why scores at the high school level on tests such as the National Assessment of Educational Progress, or NAEP-which gets at students' conceptual understanding, along with their content knowledge-have flat-lined over the past two decades, a period when the emphasis on basic skills increased dramatically.
Ideally, secondary-level instruction guides students through learning progressions that build in complexity over time, moving toward larger and more integrated structures of knowledge. Rather than being taught skills and facts in isolation, high school students should be deepening their mastery of key concepts and skills they were taught in earlier grades, learning to apply and extend that foundational knowledge to new topics, subjects, problems, tasks, and challenges.
And in order to provide this sort of instruction, teachers require tests and tools that allow them to assess far more than just the ability to recall bits and pieces of content.
What is needed, rather, are opportunities for students to demonstrate their conceptual understanding, to relate smaller ideas to bigger ones, and to show that they grasp the overall significance of what they have learned.
MOVING TOWARD A BROADER RANGE OF ASSESSMENTS
Assessments can be described as falling along a continuum, ranging from those that measure bits and pieces of student content knowledge to those that seek to capture student understanding in more integrated and holistic ways (as shown in Figure 2 ). But it is not necessary or even desirable to choose just one approach and reject the others. As I describe in the following pages, a number of states are now creating school assessment models that combine elements from multiple approaches, which promises to give them a much more detailed and useful picture of student learning than if they insisted on a single approach. One recent advancement in this area is the design and use of computer-adaptive tests, which add a great deal of efficiency to the testing process. Depending on the student's responses, the software will automatically adjust the level of difficulty of the questions it poses (after a number of correct answers, it will move on to harder items; too many incorrect responses, and it will move back to easier ones), quickly zeroing in on student's level of mastery of the given material. Further, the technology makes it a simple matter to include items that test content from previous and subsequent grades, which allows measurement of a very wide distribution of knowledge and skills (from below grade level to far above it) that might exist in any given class or testing group. Many of the standards contained in the Common Core call upon students to demonstrate quite sophisticated knowledge and skills, requiring more complex forms of assessment than PARCC and SBAC can reasonably be expected to provide from a test that will be administered over several hours on a computer.
TRADiTiONAL MULTiPLE-CHOiCE TESTS

COMMON CORE TESTS
That's not to denigrate those assessments but, rather, to argue that they are not, in and of themselves, sufficient to meet the Common Core's requirements. If states mean to take these learning goals seriously, then they will have to consider a much broader continuum of options for measuring them, including assessments that are now being developed and used locally, in networks, and, in some cases, by states on a limited basis. Such assessments-including performance tasks, student projects, and collections of evidence of student learning-are both feasible and valid, but they also present challenges of their own.
PERFORMANCE TASKS
Performance tasks have been a part of state-level and school-level assessment for decades. They encompass a wide range of formats, requiring students to complete tasks that can take anywhere from twenty minutes to two weeks, and that require them to engage with content that can range from a two-paragraph passage to a whole collection of source documents. Generally speaking, though, most performance tasks consist of activities that can be completed in a few class periods at most, and which do not require students to conduct extensive independent research.
A number of prominent examples deserve mention:
In 1997, the New York Performance Standards Consortium, a group of New York schools with a history of using performance tasks as a central element of their schoolbased assessment programs, sued the State of New York, successfully, to allow the use of performance tasks to meet state testing requirements (Knecht 2007) . Most notable among these schools was Central Park East Secondary School, which had a long and distinguished history of having students present their work to panels consisting of fellow students, teachers, and community members with expertise in the subject matter being presented. Most of these schools were also members of the Coalition of Essential Schools, which also advocated for these types of assessment at its over 600 member schools.
More recently, my colleagues at the Educational Policy Improvement Center (EPIC) and I developed ThinkReady, an assessment of Key Cognitive Strategies (Baldwin, Seburn, & Conley 2011; Conley 2007; Conley, et al. 2007 ).
Its performance tasks-which take anywhere from a few class periods to several weeks (with out-of-class work) to complete-require students to demonstrate skills in problem formulation, research, interpretation, communication, and the use of precision and accuracy throughout the task.
Teachers use a common scoring guide that tells them where students stand, on a progression from novice to emerging expert, on the kind of thinking associated with college readiness. The system spans grades 6-12 and is organized around four benchmark levels that correspond with cognitive skill development rather than grade level.
The Finally, both PARCC and SBAC include performance assessments in a limited fashion, by requiring students to construct complex written responses to prompts (PARCC 2014; SBAC 2014) . The specifics of these tasks, the number that will be required, and their inclusion in calculations of final student scores is all still under consideration, to be decided on a state-by-state basis. However, the tests themselves will incorporate some fairly innovative items that elicit a high level of student engagement and reasoning by requiring them to elaborate upon and provide evidence to support the answers they provide.
PROJECT-CENTERED ASSESSMENT
Much like performance tasks, project-centered assessment
engages students in open-ended, challenging problems (Soland, Hamilton, & Stecher 2013 ). The differences between the two approaches have to do mainly with their scope, complexity, and the time and resources they require.
Projects tend to involve more lengthy, multistep activities, such as research papers, the extended essay required for the International Baccalaureate Diploma, or assignments that conclude with a major student presentation of a significant project or piece of research. Both PARCC and SBAC will incorporate some fairly innovative items that elicit a high level of student engagement and reasoning by requiring them to elaborate upon and provide evidence to support the answers they provide.
of the country as an unintended consequence, and so on. The project would then be presented to the class and scored by the teacher using a scoring guide that includes ratings of the students' use of mathematics and economics content knowledge; the quality of argumentation; the appropriateness of sources of information cited and referenced; the quality and logic of the conclusions reached;
and overall precision, accuracy, and attention to detail.
Another well-known example is the Summit Charter Network of schools, also located in the Bay Area (Gates Foundation 2014). While Summit requires students to master high-level academic standards and cognitive skills, the specific topics they study and the particular ways in which they are assessed are personalized, planned out according to their needs and interests. The school's schedule provides students ample time to work individually and in groups on projects that address key content in the core subject areas. And in the process, students assemble digital portfolios of their work, providing evidence that they have developed important cognitive skills (including specific "habits of success," the metacognitive learning skills associated with readiness for college and career), acquired essential content knowledge, and learned how to apply that knowledge across a range of academic and real-world contexts. Ultimately, the goal is for students to present projects and products that can withstand public critique and are potentially publishable.
COLLECTiONS OF EviDENCE
Strictly speaking, collections of evidence are not assessments at all. Rather, they offer a way to organize and review a broad range of assessment results, so that educators can make accurate decisions about student readiness for academic advancement, high school graduation, or postsecondary programs of study (Conley 2005 (Stecher, et al. 1997) . Implemented in 1992, KIRIS incorporated information from several assessment sources, including multiple-choice and short-essay questions, performance "events" requiring students to solve applied problems, and collections of students' best work in writing and mathematics (though students were also assessed in reading, social science, science, arts and humanities, and practical living/vocational studies). The writing assessment, which continued until 2012, was especially rigorous: In grades 4, 7, and 12, students submitted three to four pieces of written work to be evaluated, and in grades 5, 8, and 12 they completed on-demand writing tasks, with teachers assessing their command of several genres, including reflective essays, expressive or literary work, and writing that uses information to persuade an audience.
Organize and review a broad range of assessment results, so that educators can make accurate decisions about student readiness for academic advancement, high school graduation, or postsecondary programs of study. 
OTHER ASSESSMENT iNNOvATiONS
Recently, the Asia Society commissioned the RAND Corporation to produce an overview of models and methods for measuring 21st-century competencies (Soland, Hamilton, & Stecher 2013) . The resulting report describes a number of models that closely map onto the range of assessments 
METACOGNiTivE LEARNiNG STRATEGiES ASSESSMENTS
Metacognitive learning strategies are the things students do to enable and activate thinking, remembering, understanding, and information processing more generally Indeed, metacognitive skills often contribute as much or even more than subject-specific content knowledge to students' success in college. When faced with challenging new coursework, students with highly developed learning strategies tend to have an important advantage over peers who can only learn procedurally (i.e., by following directions).
Similarly, assessments designed to gauge students' learning skills offer an important complement to tests that measure content knowledge alone. Ideally, they can provide teachers with useful insights into why students might be having trouble learning certain material or completing a particular assignment.
However, measures of these skills and strategies are subject to their own set of criticisms. For example, many of them rely on student self-reports (e.g., questionnaires about what was easy or difficult about an assignment), which limits their use for high-stakes purposes. Critics also point out that, while they may not be intended for this purpose, practitioners who see evidence daily that students who believe that effort matters more than innate aptitude are able to perform better in a subject (Farrington 2013) .
And researchers are now pursuing numerous studies of students' use of study skills, their time management strategies, and their goal setting capabilities.
In large part, what makes all of these metacognitive skills so appealing is the recognition that such things can be taught and learned, and that the evidence suggests that all are important for success in and beyond school.
One of the best-known assessment tools in this area is Angela Duckworth's Grit Index (Duckworth Lab 2014) , which consists of a dozen questions that students can quickly complete. These questions can predict the likelihood of their completing high school or doing well in situations that require sustained focus and effort. Another, Carol Dweck's Growth Mindset program (mindsetworks 2014), helps learners understand and change the way they think about how to succeed academically. The program focuses on teaching students that their attitude toward a subject is as important as any native ability they have in the subject.
Metacognition occurs when learners demonstrate awareness of their own thinking, then monitor and analyze their thinking and decisionmaking processes or-as competent learners often do-recognize that they are having trouble and adjust their learning strategies.
EPIC's CampusReady instrument is designed to assess students' self-perceptions of college and career readiness in each of the Four Keys described earlier (EPIC 2014b). It touches on many aspects of grit and academic mindset, as well as a number of other attitudes, habits, behaviors, and beliefs necessary to succeed at postsecondary studies.
The California Office to Reform Education districts will incorporate metacognitive assessments into their accountability systems, starting in the 2014-15 academic year (CORE 2014). Four metacognitive assessments are currently being piloted across twenty CORE schools.
These four metacognitive assessments are designed to measure growth mindset, self-efficacy, self-management, and social awareness. For each metacognitive assessment, one version has been selected from existing measures, while the other version has been developed in partnership with methodological experts in an effort to improve upon existing measures.
While a great deal of attention is currently being paid to these metacognitive measures, they still face a range of challenges before they are likely to be used as widely or for as many purposes as traditional multiple-choice tests.
Perhaps the greatest obstacle to their use is the fact that most rely on self-reported information, which is subject to socially desirable bias-in other words, even if no stakes are attached to the assessment, respondents tend to give answers they believe people want to see.
This issue can be addressed to some extent by triangulating responses and scores against other data sources, such as a test score or attendance record, or even other items in an instrument, such as those that ask students how they spend their time. Inconsistencies can indicate the presence of socially desirable responses. Over time, students can be encouraged to provide more honest self-assessments, particularly if they know they will not be punished or rewarded excessively based on their responses.
However, information of this sort is best used longitudinally, to ascertain overall trends and to determine if students are developing the learning strategies and mindsets necessary to be successful lifelong learners. Such assessments can help guide teachers and students toward developing important strategies and capabilities that enhance learner success and enable deeper learning, but they should not be overemphasized or misused for high stakes purposes, certainly not until more work has been done to understand how best to use these types of instruments.
Metacognitive assessments can help guide teachers and students toward developing important capabilities that enhance learner success and enable deeper learning, but these assessments should not be overemphasized or misused for high-stakes purposes.
TOWARD A SYSTEM OF ASSESSMENTS
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As the implementation of the Common Core proceeds, and as a number of states rethink their existing achievement tests, a golden opportunity may be presenting itself for states to move toward much better models of assessment. It may now be possible to create combinations of measures that not only meet states' accountability needs but that also provide students, teachers, schools, and postsecondary institutions with valid information that empowers them to make wise educational decisions.
Today's resurgent interest in performance tasks, coupled with new attention to the value of metacognitive learning skills, invites progress toward what I like to call a "system of assessments," a comprehensive approach that draws from multiple sources in order to develop a holistic picture of student knowledge and skills in all of the areas that make a real difference for college, career, and life success.
The new PARCC and SBAC assessments have an important contribution to make to this effort, in that they offer well-conceived test items along with carefully designed performance tasks that require valuable writing skills and problem-solving capabilities. These assessments should help signal to students that they are expected to engage deeply in learning and to devote serious time and effort to developing higher-order thinking skills. On their own, however, the Common Core assessments are not a system.
A genuine system of assessments would address the varied needs of all of the constituents who use assessment data, including public schools; postsecondary institutions; state education departments, state and federal policymaking bodies, education advocacy groups; business and community groups; and others. It would serve purposes that go well beyond the task of rating schools, judging them to be successes or failures. Most importantly, it would avoid placing too much weight on any single source of data. In short, such a system would produce a nuanced and multilayered profile of student learners.
A PROFiLE APPROACH TO READiNESS AND DEEPER LEARNiNG
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A system of assessments yields many more data points than does a single achievement test. Compared to the familiar connect-the-dots sketch of students' knowledge and skills, it offers a much more precise, high-definition picture of where they are, how far they've come, and how far they have to go in order to be ready for college and careers.
Ultimately, this should allow educators to create profiles of individual students that are far more detailed than the familiar high school transcript, which tends to list just a few test scores and teacher-generated grades. Rather, it should be possible to use a more integrative and personalized series of measures, calibrated to individual student goals and aspirations, which highlights much more of what those students know and are able to do.
A genuine system of assessments would address the varied needs of all of the constituents who use assessment data, including public schools; postsecondary institutions; state education departments, state and federal policymaking bodies, education advocacy groups; business and community groups; and others. 
CHALLENGES OF DEEPER LEARNiNG ASSESSMENT
Today's information technologies are sufficiently sophisticated and efficient enough to manage the complex information generated by a system of assessments. They would, however, still face a series of daunting challenges in order to be implemented successfully and on a large scale.
Although some states, researchers, and testing organizations are seeking to develop new methods to assess deeper learning skills on a large scale, none have yet cracked the code to produce an assessment that can be scored in an automated fashion at costs in line with current tests. Indeed, scoring may be the holy grail of performance assessment of deeper learning. Until and unless designers can devise better ways to score complex student work, either by teachers or externally, the Common Core standards that reflect deeper learning will largely be neglected by the designers of large-scale statewide assessments, at least those used for high-stakes accountability purposes.
As long as the primary purpose of assessments is to reach judgments about students and schools (and, increasingly, teachers), reliability and efficiency will continue to trump validity. Thankfully, though, one important lesson to emerge from No Child Left Behind-and its decade-long rush to judge the quality of individual schools-is that not all assessment are, or should be, summative. In fact, the majority of the assessment that goes on every day in schools is designed not to hold anybody accountable but to help people make immediate decisions about how to improve student performance and teaching practice. Over the past 10 years, educators have learned the distinction between summative and formative assessments, and they know full well that not all measures must be high stakes in nature or that all judgments need be derived from multiplechoice tests.
While it will always be important to know how well schools are teaching foundational skills in English language arts and mathematics, the pursuit of deeper learning will require a much greater emphasis on formative assessments that signal to students and teachers what they must do to become ready for college and careers, including the development of metacognitive learning skills-about which selected response tests provide no information at all.
In fact, skills such as persistence, goal focus, attention to detail, investigation, and information synthesis are more likely to be the most important for success in the coming decades. It will become increasingly critical for young people to learn how to cope with college assignments or Scoring may be the holy grail of performance assessment of deeper learning. Until and unless designers can devise better ways to score complex student work, either by teachers or externally, the Common Core standards that reflect deeper learning will largely be neglected by the designers of large-scale statewide assessments.
The pursuit of deeper learning will require a much greater emphasis on formative assessments that signal to students and teachers what they must do to become ready for college and careers, including the development of metacognitive learning skills. Again, it is worth noting that this use of PARCC and SBAC represents a useful step forward. At the same time, though, it should not be mistaken for the kind of bold leap that will be required in order to capture the student knowledge, skills, abilities, and strategies associated with postsecondary readiness and success.
The postsecondary community seems to be spread along a continuum from being resigned to having to accommodate more information to being eager to be able to make better decisions about student readiness. While concerns always exist at larger institutions, especially about how they will process more diverse data for thousands of applicants, the more innovative campuses and systems are already gearing up to make decisions more strategically and to learn how to use something more like a profile of readiness rather than just a cut score for eligibility.
More innovative campuses and systems are already gearing up to make decisions more strategically and to learn how to use something more like a profile of readiness rather than just a cut score for eligibility.
RECOMMENDATIONS
Many issues will need to be addressed in order to bring about the fundamental changes in assessment practice necessary to promote and value deeper learning. The recommendations offered here are meant to serve as a starting point for a process that likely will unfold over many years, perhaps even decades. The question is: Can policymakers sustain their attention to this issue long enough to enact the policies necessary to bring about necessary changes? For that matter, can educators follow through with new programs and practices that turn policy goals into reality? And will the secondary and postsecondary systems be able to cooperate in creating systems of assessments and focusing instruction on deeper learning?
I believe that if we are to move toward these goals, education policymakers will need to:
1. Define college and career readiness comprehensively.
States need clear definitions of college and career readiness that highlight the full range of knowledge, skills, and dispositions that research shows to be critical to students' success beyond high school (including not only key content knowledge but also cognitive strategies, learning skills and techniques, and knowledge and skills related to the transition to college and the workforce). Can policymakers sustain their attention to this issue long enough to enact the policies necessary to bring about necessary changes? For that matter, can educators follow through with new programs and practices that turn policy goals into reality?
Take a hard
problems will need to be resolved if assessments of deeper learning are to be scalable, reliable, and useful enough to justify their expense. In particular, when it comes to measures that require students to report on their own progress-or that require teachers to rate students in some way-means will have to be developed by which to triangulate these reports against other data sources, in order to ensure a reasonable level of consistency. Further, it will be extremely important to institute safeguards to protect students' privacy and ensure that this sort of information is not used inappropriately. And, finally, policymakers and educators will have to be careful to distinguish between assessment tools that are meant to serve low-stakes, formative purposes-generating information that can be used to improve teaching and learning-and those that can fairly be used as the basis for summative judgments about students' learning or teachers' performance. 
Look for ways to improve the Common Core State
Standards and related assessments so that they become better measures of deeper learning. This may be a tall order at a time when Common Core implementation is undergoing a rocky period. However, the surest way to undermine the credibility of the standards and the assessments would be to refuse to improve them in response to feedback from the field.
Such a stance would only lead educators to view them as just another mandate to be complied with, rather than as a source of professional guidance and growth.
Already, the standards are almost five years old, and it is past time to begin the lengthy process of designing and initiating a careful and systematic review process.
Similarly, even though PARRC and SBAC are only just now completing their field testing, their designers must continue to seek out criticism, keep a close eye on their rollout, communicate more frankly and vocally the limitations of these assessments, while simultaneously suggesting ways to get at the various aspects of college and career readiness that these assessments currently overlook.
Ideally, the educational assessment system of the future will be analogous to a thorough, high-quality medical diagnostic procedure, rather than the cursory check-up described at the beginning of this paper. Educators and students alike will have at their disposal far more sophisticated and targeted tools to determine where they are succeeding, to show where they are falling short, and to point in the direction of how and what to improve. They will receive rich, accurate information about the cause of any learning problems, and not just the symptoms or the effects.
Policymakers will understand that improved educational practice, just like improved health, is rarely achieved by compelling people to follow uniform practices or using data to threaten them but, rather, by creating the right mix of incentives and supports that motivate and reward desired actions, and that help all educational stakeholders to understand which outcomes are in their mutual best interests.
Research and experience make it clear that educational systems that can foster deeper learning among students must incorporate assessments that honor and embody these goals. New systems of assessment, connected to appropriate resources, learning opportunities, and productive visions of accountability, comprise a critical foundation for enabling students to meet the challenges that face them throughout their education and careers in the 21st century. 
